Chemicals and Materials
All chemicals used were at least analytical grade. Ultrapure water (18.2 MΩ cm) obtained from a WaterPro water purification system (Labconco Corporation, Kansas City, MO) was used throughout. Sodium phosphate dibasic anhydrous (Na 2 HPO 4 ), potassium dihydrogen phosphate (KH 2 PO 4 ), 3-Aminopropyltriethoxysilane (APTES, >98%), Tetraethyl ortosilicate (TEOS, >98%), Ascorbic Acid (AA), Zn (NO 3 
Instrumentation
Photoluminescence spectra and the persistent luminescence decay curves of the nanoprobes were recorded on an F-4500 spectrofluorometer (Hitachi, Japan). The phosphorescence signals were detected using the Hamamatsu PMT detectors (R928 and R5509-72). All the measurements were carried out at room temperature with the following conditions:
photomultiplier tube (PMT) voltage, 700 V; excitation and emission slits, 10 nm; excitation wavelength, 324 nm; quartz cell (1 cm × 1 cm). The ZGGO powder was pre-excited with a 324-nm UV lamp for 5 min before recording the persistent luminescence decay curve.
In vivo fluorescence images of the mice were obtained with a NightOWL LB 983 in vivo
Imaging System (Berthold, Bad Wildbad, Germany). The excitation filter was set as 530 nm, and the emission filter was set as 700 nm. Phosphorescence images were recorded by the CCD camera with constant exposure time. In vitro cytotoxicity of the probe was assessed using the cell counting assay, and cell numbers were counted with a Coulter Particle Size Analyzer (Beckman Coulter, High Wycombe, UK).
XRD patterns were acquired on a D/max-2500 diffractometer (Rigaku, Japan) equipped 
Histopathology
The histological changes in the main organs of mice injected with PLNPs-CuS nanoprobes
